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INDIVIDUALU:' PRESCR1LE0 INSTRUCTION PROGRA1
(HatheLatics)

I. INTIIODUCJION-

A. Needs and Rationale

From among the new instructional methodologies emerging

from research in education, the Cleveland Public Schools selected

the Individually Prescribed Instruction (IPI) approach for experi-
,

mental trials in teaching mathematics in two Title I elementary

schools. Implementation of tlic program began in the fall of 1969

and has continued through the 1971-72school year. This report

is the evaluation of the tnird year of program operation.

The Il'I technique is being installed in school systems

across the nation by, Research for Better Schools (RIB), a federally

funded regional education laboratory. Il'I is designed-to provide

a program of study in math that is individually tailored for each

student on each day. The program has six elements that distinguish

it from conventional school procedures. They are:

Detailed specifications of educational objectives.
Organization of methods and materials to attain
these objectives.

. Careful determination of each pupil's present
competence in a given subject.

. Individual daily evaluation and guidance of each
pupil

. Provision of frequent monitoring of student per-
formance in oruer to inform horn the pupil and
the teacher of progress toward an objective.

. Continual evaluation and strengthening of the
curriculum and instructional procedures.

1. Objectives

Generally, this program seeks to implement a new

instructional process in mathematics for. Grades 1-6. The
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objectives fyll into two broad categories: (I) process

objectives related to the implementation of the program in

the target schools, and (2) product objectives related to

he expected results of the successful implementation of the

program.

a. Process Objectives

(1) To ibstruct target school staff during the summer of
1972 in individualizing reading and spelling instruction
by means of a training program in Individually Pre-
scribed Instruction designed and conducted by Research
for Better Schools.

(2) To provide an individualized program of mathematics
study for each pupil enrolled at the target schools by
-implementation of the Individually Prescribed Instruction
Program according to the format specified by Research
for Better Sciibols.

b. Product Objective

(1) To increase the level of achievement of pupils in
mathematics significantly beyond the level demonstrated
by pupils in two Control schools as measured by tie
pre-post administration of standardized mathematics
achievement tests.

B. Historical Backfround

Fhe IPI system was developed the Learning Research

and DevelopmentCenter of the University of Pittsburg. and is

being field tested in school systems across the country by

Research for Better Schools. The introduction of the IPT program

into the Cleveland I'i.blic Schools grew olit of visits by repre-

sentatives of the Department of Hathematics and the Division of

Research and Development to other school systems where IPI pro-
.

grams were in operation. Training of the principals of the

target schools took place in April, 1969 and of the teaching

staff in .June and July, 1969. Implementation of the program in

the Cleveland Public Schools began in September, 1969.
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The evaluation of Years I and 2 of protran ope,-ation

resulted in the following findings:

1. All staff trainin7 was conducted as proposed and according
to the format established 1w 1MS.

2. A team of neutral observers rated the program operation as
well- organized and implemented. Suggestions :ere made for
a greater quantity and variety of Manipulative : :aterials for
use in instruction and for greater variety in downtime

assignments.

. An independent evaluation conducted by IIRS'in Year 1
indicated that both schools showed a high degree of ac-
curacy -in correctly following thft IPI procedures.

4. Comparison of the performance on standardized achievement
tests showed the following:

In Year 1 the children in IPI schools performddsirnificantly
better than children in Control schools on one out of three
subtests at Grade L. At Grades 1 and 3 the children in
Control schools performed better than children in IPI schools
t, a degree that reached or approached statistical significance
on all arithmetic subtcsts

In Year 2 the children-at IPI schools nerformed significantly
better than children in -Control schools on the one standardized
arithmetic test administered at Grade 1. At Grade 3 children
in Control schools scored significantly higher on one of the

two tests administered. At Grade S Control children scored
significantly higher on one out of three tests administered.

S. Longitudinal analyses comparing children who had been in the
IPI or Control schools for the two full years of operation
showed only one significant difference in math performance on
standardized tests. Fifth graders who had been in Control
schools for two years scored significantly higher than IPI
children on the Computations subtest.

6. Cross sectional analyses of changes in Performance at given
grade levels aCross_time indicated that the IPI Program had
little effect on performance levels over two years of
operation.
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C. Su :'nary of Prorram Operations in Year 3

1. Pirticipants

In Year 3 the IPI Program e.,erated in the same two

elementary schools as in Years 1 and 2, Parkweod and Stephen

E. Howe. All students in Grades 1-6 received the services

of the program. Parkwood served 437 pupils and. flowc served

446 for a total of 883 children recr-iviag project services.

During the first year of program operation (1969-70)

approximatel;, 5137,210 was spent on the TPI Program in addition

to General Fund expenditures in the two schools served. Bv

Year 3 IPI expenditures had increased to approximately $185,641.

Per pupil expenditure data are presented in Table 1.

Table 1

Per Pupil Expenditures fron IPI and General Funds
in Year 1, Year 2 and Year 3

Program Year

Per Pin,i1 Exrenditure

General
Fund* TotalIPI

Year 1 $121 - $52* 5173

Year 2 $162 S56 S213

Year 3 $210 ;64 S274

*General Fund expenditures for math instruction arc based
on an estimated In of the total General Fund per pupil
expenditure.

The table shows that over the course of three years the per

pupil expenditure from IPI funds increased 745L, general fund

expenditures increased by 23% and the total per pupil ex-

penditures in the project schools increased by f):?... In Year

3 the addition of IPI funds to the general funds nornally spent
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on math instrectiomint.reased the per pupil expenditure-in

the project s47.nols by ?".!Sf-r.

D. questions to be Annwered by Evaluation

The evaluation of Year 3 of the 1PI Program was au-

(tressed to four questions Lased on the objectives of the

program:

1. Did the project staff complete the training program for IPI
(Process Objective 1)

How were to c 1PI schools organized for implementation of the
propran? (Process Objective 2)

3. Vas the product objective relatedto changes in achievement
level attained? (Product Objective I)

'1. What has been the impact on achievement levelS in rvth over
vie three years of operation of the prorran?
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HIGHLIGHTS OF FINDINGS

A. Sunnary of Findings

1. Evaluation Question 1: Did the Project Staff Connletc the
Training Program for IPI?

FINDING: Staff training in= IPI Reading and Spelling did not
take place because of a decision not to implement
an IPI program in these areas. Staff new to the
IPI schools received training IPI %lath. The process
objective related to staff training was considered
achieved.

2. Evaluation (question 2: How Were the IPI Schools Organized
for Implerentation of the Program?

FINDING: The organization and procedures in the IPI schools
were found to be essentially the same-as-in previous
years when a detailed analysis showed that the TPI
apprcach was being it according to
specification. The process objective related to

,inplementation of program procedures was considered
achieved.

a. All staff and natcrials for the program were provided as
planned, although Stephen Howe school reported difficulty
in getting orders for IPI materials correctly filled.
Materials for the program were maintained in a centrally
located naterials.centcr as proposed.

b. In both schools the math classes were scheduled and
organized to permit the presence of the homeroom teacher,
a consultant teacher and two aides. Some classes had the
services of two consultant teachers.

c. In both schools weekly planning meetings were held among
teachers from the same or adjacent grade levels.

d, In both schools prescription writing was done during class
tine, bell time, or during free periods. Prescriptions
were written by both the homeroom teachers anethe
consultant teachers. The assignment and scheduling of
staff was such that prescriptions were always ready by the
beginning of the math period.

e. The staff in both schools used little of the buogcted after-
school in-service time, but used planning neetings and
regular faculty meetings to accomplish the sane goals.
In Stephen Howe part of the in-service time was used to
construct nanuals of remedial or enrichment assignments
for children to work on during the tine their.1PI'work-
sheets were being checked.
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f. Both schools made efforts to educate parents in *he
operation of the IPI Program through PTA meetings,
demonstrations, brochures and the use of a -.11sique

report card.

3. Evaluation nuestion 3: Was the Product Objectival:elated to
Chanf.es in Acnievcent Levels Attained?

FINDING: The achievement Objective of IPI superiority over
Control schools in performance on standardized math
achievement tests was attained at one of the three
grade levels tested.

a. Product Objective: IP! Suncriority in Achievement in Math

A summary of the results of the Stanford Achievement
Tests aJainistered to IPI and Control children in
Grades 2, 4 and 6 appears in Table A.

Table A

Summary of Results of-Achievement Testing in Year 3

Grade

2

4

6

SUPERIOR GROUP ON EACM MAlli Sni:TEST

Arithmetic
Computations

. None

Control

Control

Arithmetic
Concepts

None

Control

IPI

Arithmetic
Applications

!PI

IPI

IPI children scored higher than-Control-children on one
out of three subtcsts at Grade 4, two out of three
subtests at Grade 6 and none out of two subtests at Grade
2. The product objective is considc-cd achieved at Grade
6. The performance in Year 3 is somewhat better than in the
previous year when IPI children scored higher on only one
out of one subtests administered at-one of the three grade
levels tested.

b. Progress in the IPI Continuum

A pre and post analysis of the percentage of children
working at various 'skill levels in the IPI continuum

.shored that children at different grade levels progressed
through the continuum at approximately the same rate.

4. Evaluation Question 4: that has been the Impact on Achievement
Levels in Math over the Three Years of Operation of the Proram?

FINDING: The results of longitudinal analyses provide no
evidence of IPI superiority in_nath achievement over
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three years of operation. Cross sectional analyses
provided sone evidence of a gradual rise in achieve-
ment levels at certain grade levels.

a. Longitudinal Analysis

Samples of cnildren were selected who had been

in the IP1-and Control schools for the entire three years
of operation of the prograh. These children were compared
for differences in achievement levels at the end of the

three years'. Three samples of children were tested:

Grade 1-2 sample - Children entered program

in Grade 1, Year 2 and were compyred in
Grade 2, Ycar 3.

. Grade 2-3-4 sample - Children entered program
in Grade 2, Year 1 and were compared in Grade
4, Year 3.

. Grade 4-5-6 sample - Children entered program
in Grade 4, Year 1 and were compared in Grade
6, Year 3.

Table B shows a sen4ry of the results of the achievement
comparisons madUpfWeen IPI and Control children in the
longitudinal samples.

Table B

Summary of Results of Longitudinal Achievement Comparisons
Between IPI and Control Children

Longitudinal
Sample

SUPERDDR_GROUP ON EACH MATH SUB TEST

Arithmetic Arithmetic' - Arithmetic

Computations Concepts Applications

Gr. 1-2 None

-r=---.fle; Cr. 2-3-4 Control

Gr. 4-5-6 I Control

None

None

Control

41M,

None

None

Of the three. 'ongitudinal samples tested, none showed
any significa., differences in favor of IPI, These
results are similar-to those in the previous year of
operation.

b. Cross Sectional Analysis

Analysis of the changes in performance levels across three
years at given grade level!. in IPI schools revealed the
following results:

8
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(1) 1)f the three grade levels eNamince (Grades 3, 5 and
6) only at Grade 6 was there any evidence indicatinn
a possible salutary effect of the 1P1 Program on
achieverent .levels, At Grade 6, performance levels
on the Concepts add Applications. subtcsts appeared
to be gradually risinc, in 1P1 schools in the face
of generally declining performance in other schools.
In Grade 3, changes in performance in 1P1 schools
were generally. paralleled by similar changes in
other schools, and in Grade S the performance in
IPI schools declined relative to other schools.

B. Implications= and Rec_mmendations

Discussion of Results

The results of the third year of operation of the

IPI Program have shown that (as far as can be determined

_without a detailed analysis of specific diagnostic and pre-

scription writing procedures) the IPI Progrniverntinues to be

implemented according to plan. The question vlat remains is

the effectiveness of ._the program in raising the math achievement

levels of the children served. The pre-post analysis of

progress through the skill levels within the IPI continuum

showed that the children arc roving along the continuum, but

because of the lack of norms against which to compare their

progress, it is difficult to determine whether they arc pro-

gressing at a "normal" rate. The evaluator rust, therefore,

rely on information from standardized achievement tests to

draw conclusions about the impact of the program on math

performance.

The achievement data from the third year of operation

showed that the children in IPI schools fared somewhat better

in comparisons with children in Control schools than they did

in previous years. The results, however, did not indicate a

strong impact, except at Grade 6. Similarly, crdss sectional
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analyses of changes in performnnce levels at given grade

levels across the three years of operation showed little

evidence of improvement except at Grade 6. Lonritudinal

analyses of the performance of only those chil4ren who had

been in the program-continuouslk-for two or three years showed

no evidenCe at all of superior performance by IPI children.

As discussed in the evaluation report for Year 2 of

operation, there are several possible reasons why a greater

impact on achievement has not been evident. The first

possibility is, of course, that the IPI approach simply does

-not work any better than the traditional methods of math

instruction. Other possibilities exist, however. It is

possible that the standardized achievement results do not

adequately measure what is taught in the IPI continuum, (a

possibility that raises questions as to what is taught in

the IPI continuum). One way of investigating this thesis is

to analyze the standardized tests item by item to determine

whether the questions reflect the skills and concepts covered

in IPI. The team of consultant teachers in Stephen Howe

school was assigned this task, and their analysis of the

arithmetic subtcsts of the Stanford Primary I, Stanford Primary

II, Stanford Intermediate I and Stanford-Intermediate II

achievement tests showed that an average of 94% of the items

on these tests were covered in the IPI continuum. The range

of correspondence between the Stanford tests and the IPI

continuum was from 32% to 300% for nine arithmetic subtcsts.

It would appear that the standardized tests do measure the

sane things that are taught in the IPI continuum.
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it is possible, of course, even though the standardized

tests measure basically the sane skills as arc taught in IPI,
..

that the language of the tests is sufficiently different frog

the language used in IPI to impair performance on the tests.

For example, one a . the Stanford Intermediate I

Arithmetic Concepts makes use of the terms multiplier, multi-

plicand and minuend, but these terms are not used at all in IPI.

To investigate this potential problem, the consultant teachers

in the IPI schools constructed achievement tests directly from

r
the IPI materials. Tests were constructed for Grades 3 and 5,

,.... _ ..

and items were selected that, in the judgment of the IPI staff,

reflected the instructional activities in which all or most of

the pupils had participated. Since the test items reflected

what most of the children had been taught in the IPI continuun,

a mastery level performance was expected. It was anticipated

that each item would be answered correctly by at least 75%

of the children. The results showed, however, that no mire

than 36% of the items on any of these tests were correctly

answered by 75% or more of the children. In fact no more than

57% of the items on any of the tests were correctly answered

by more tiian 60% of the children. These results are not con-

clusive, because these IPI tests are as yet in unrefined form,

but they do suggest that lack of evidence of improvement in

math achievement may not be due to the use of standardized

tests.

Another possibility for explaining the warent lack

of progress in raising achievement levels is that the IPI



system teaches the math skills that the Cleveland Schools wants

taught, but that it teaches them in a different sequence from

that normally followed. That is, by the time he leaves

elementary school, a child in IPI may have covered the same

concepts and skills.as a child not in IPI (hopefully with

gretter mastery), but at any given point in time during their

elementary school careers, they may be working on entirely

different skills. If this is the case, the only valid assess-

ment of IPI possible is a longitudinal study in which achieve-

ment levels of IPI and Control children are compared only after

the IPI children have spent all or most of their elementary

school years working in the IPI system. One problem with this

approach, however, is that the percentage of children iiemaining

in the schools that long is relatively small. Less than one third

of the children present in the IPI schools during Year. 1 were

still in the schools by the end of Year 3. Therefore, the

thole question of whether the IPI Program might have an impact

on achievement if children participated for their entire

elementarS, school tenure may be academic.

Finally, despite the indications that 'the program

guidelines have been faithfully followed by the IPI staff, over

the course of three years it is possible that deviations from

the precise testing and prescription criteria established by

the program's designeri have crept into the operation. If'so,

these deviations may be reflected in lack of improvement in

math achievement. It was recommended in the evaluation report

12 -.



for Year 2 that another evaluation of operations accuracy be

conducted by Research for Better Schools, but that organization

has reported that they no longer perform that service. Self-

monitoring instruments have been developed, however, and their

use in the Cleveland IPI schools may yield valuable information

as to the accuracy with which the IPI procedures are being

followed.

In the long run, the decision about the,future of the

IPI Program will have to,bftlance program costs against program

benefits. There is some evidence that achievement levels in

math in the IPI schools may be improving slightly at certain

grade lc As. But is is also clear that over the course of

three years the cost of the program has risen 74% to $210 per

.pupil. The question becomes whether the present or future

gains in achievement are great enough to justify the expense,

or whether more efficient and less costly avenues to the sane

ends can be found.

At any rate, the results of field tests of experimental

programs in the schools must be interpreted in light of the

number of influences over which the evaluator has no control;

experimental treatment populations change, control populations

change, samples may become biased through non-random attrition.

All of these factors may cause changes in performance that have

nothing to do with the -experimental treatment under. investiga-

tion. Evaluation must, therefore, take along and cautious View

of results -and data must be examined over a period of several' years

before administrators can state with some degree of confidence

that a given program is or is not effective.

- 13-
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2. Recommendations

a. It is recommended that the II'] Program be ko!tinued in
the same two schools in which it presently -p,_-rates for
the next one or two years until sufficient :ata are
available for an accurate appraisal of long scan program
effects.

b. It is recommended that a decision on expansion of the
IPI Program to Other schools be deferred until the results
of a long term evaluation are available.

c. It is recommended t!.ut the development and refinement of
achievement tests constructed from the IPI materials
proceed.

d. It is recommended that self-monitoring procedures be
instituted in each IPI school, using the instruments
developed for this purpose by US.

- 14-



III. PROJECT DESCPIPT!ON

A. Participant Characteristics

Students in both Parkwood and Stephen E. Howe schools

have exhibited a pattern of increasing deficit in achievement

in math as they progress from Grade 1 through Grade 6. Before

the IPI Program was begun, the average achievement level in

math was over one year below grade level norms by the end of,

the sixth grade. Both schools :ire "poverty schools" with an

average of 42% of the children on public assistance. Pupil

mobility rates are high, averaging 70% during the school year

1971-72: Table 2 shows the number of students served in the

project by grade level. (See Appendix A for a breakdown by

school).

Table 2

Number of Pupils Served by IPI Program by Grade Level

Grade Level Number, of. Children

EMR 18

1 150
2 168
3 147
4 127

5 117
6 156

Total 883

B. Project Operations (Program Plan)

1. Organizational Details and Activities

The basic plan for IPI is as follows:

a. The subject area of mathematics is structured into a
hierarchical continuum of several hundred learning
objectives along which the student progresses at his

own pace. The objectives are sequenced so that before
a student begins to study a new mathematical process,
he has already mastered those skills that are pre-
requisite to learning the new process. Thirteen areas
of mathematics are covered:

15-



Numrntien
Place Value
Addition
Subtraction
Multiplication
Division
Combination of Processes
Fractions
Money
Tine
Systems of Measurement
Geometry
Special Topics

Fach of these areas is divided into skill levels A through
G, each skill level involving progressively more complex
procesSes.

b. Placement tests are given when a child enters the program to
determine his strengths and weaknesses and to determine at
what level he will begin working in each area of math. At
the berinning of each unit a pre-test is given to identify
weaknesses in that unit, and then the child begins work in
the Standard Teaching Sequence (STS) leading him through the
pre-determined sequence of objectives. Curriculun Embedded
Tests (CETs) are given as part of the STS and serve to test
skill mastery within a unit. At the completion of a unit,
a post test is given to confirm mastery of the entire unit.

c. The teacher, on the basis of the test information, writes
learning prescriptions for each child, &Aniline his work
assignments. These nay most often' include assignments in
the STS but may also include teacher constructed worksheets,
textbook assignments, manipulatives, etc. All learning

. materials are kept in a centrally located material center
staffed by aides.

d. A folder is maintained on each child containing his
prescriptions, current work assignment and his record of
progress. At the beginning of each class, the child takes
his folder, reads his prescription for the day, and proceeds
to the materials center to get the numbered worksheets
dealing with his objectives for the day. Or, he may continue
working on the previous day's prescription. Most assignments_
consist of the child working alone on his individual assign-
ment, but the teacher nay alSo prescribe individual tutoring,
small group work or large group work.

e. As a pupil completes sections of his work assignment he,
turns them in to a teacher aide who checks and returns
them. The period during which a pupil's worksheets are



being checked is called "downtime". After his work
has been checked, the punil either asks fora new
prescriution iron the teachei or asks the teacher
for assi stance. Pupils request new prescriptions or
assistance from the teacher by displaying a red
flag on their desk.

f. Tue maintenance of thc-interials center and all
checking of papers arc the province of aides,
freeing the teacher for_tcaching, evaluation, diagnosis,
and prescription writing. Floating teachers without
homeroom res!,onsibilities are provided to increase the
number of professional staff working directly with the
children.

2. Staffing

The program plans called for the addition of several

staff to each project school in order to implement the IPI

procedures. Included were ten consultant teachers whose

responsibilities were to work with the homeroom teachers in

preparing prescriptions and in diagnosing and evaluating

student progress. Consultant teachers were also to be re-

sponsil)le for supervising the teacher aides. Eighteen teacher

aides were proposed to handle clerical work involved in cor-

recting students' worksheets, to maintain the IPI materials

center, and to maintain project records and individual student

files.

3. In-Service Training

Program plans provided 30 hours of in-service train-

ing in the IPI math technique for teachers and aides new to

the project schools. In addition, the entire staff of one 1PI

school wqs to receive SO hours of training during the summer

of 1972 for implementation of an IPI Reading and Spelling

program.-
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Six after school inservice meetings for WI staff

were planned for review of curriculum changes planned by RBS

and for the development of III - related instructional materials.

4. Parent Involvement

Because of the emphasis in 1PI upon the mastery of

behavioral objectives within a math continuum rather than the

traditional marking system, communication with the parents about

the program. was considered important by program planners. Plans

for increasing parent understanding of the program included

parent meetings, classroom demonstrations and displays; a unique

report card system, and packets of literature describing the

program.

IV. EVALUATION

Evaluation activities during Year 3 focused primarily on assess-

ment of the product objective related to acaieverent levels. Although

data related to success in achieving the process objectives were col-

lected, the smooth implementatioo of procedures during Years 1 and 2

suggested that less emphasis on assessment of implementation was

required.

A. Basic Design

The evaluation design employed either a status description

or a cross-nested experimental-control model, depending on the

nature of the objectives under considerh'ion. The status des-

cription was built on the results of interviews with project

personnel and the examination of school aad project records. For

experimental-control comparisons, two Control schools (Hough and

Hazeldell) were selected to match the I"I schools as closely as



possible on percentage of students on publ.A: assistance, at-

tendance, nobility, achievement levels, intelligence levels, and

racial composition. These Control ;schools received the services

of other Title I and DPPP projects. Appendix B lists the

characteristics on which the II'? one Control schools were original-

ly matched and shows the degree of ratching attained.

B. Presentation of Findings

The evaluat-iW1 rocedures were -addressed:4o four basic

questions about project op^vatit.ns amd results, and the findings

will be organized in the same way. Each basic evaluation question

will be pimpd, followed by an examination of the data collected on

the objectives that are pertinent to that evaluation question.

Included where necessary will be a description of instrumentation

and data collection procedures.

.

EVALUATJON OHESTION 1

DID THE Pnoncr STAFF COMPLETE VE TRAINING PROGRAM FO! I P ?

1. Data Collection

Data related to Evaluation Question 1 were collected

through interviews with the principals of the project schools.

2. Process Objective 1: Staff Training in IN Reading and
Snelling

The original program plans for Year 3 included train-

ing the staff of one of the 1PI.schools in IN techniques for

reading and spelling with the aim of implementing a reading

and spelling program in the fall of 1972. However, these

plans were postponed after the evaluation of Year 2 indicated

- 19-



that a more complete investigation of the IPI Path profran

would be required for a decision on the effectiveness of -the

IPI approach in general. Therefore the training in IP1 Heading

and Spelling did not take place.

3. Staff Hetrainin in IPI Math

Staff turnover and additions required the trainin

of several new teachers and aides in the IPI technique. In

both schools, five full -clay training sessions for new staff

were conducted during the week before school. In Stephen Howe

school, where both teachers.and aides were in need of traininr,

the sessions were conducted by the consultant teachers. In

Parkwood, where onli one aide was in need of training, the

sessionsycre conducted by the head teacher aide.

The teachers weretrained using a teacher-training

curriculum devised by KISS. Materials included behavioral

objectives, self instructional materials, and recommended learn-

ing settings. Training activities included concept building

related to -IPI, an, analysis and application of the concepts to

IPI, practice in using IPI skills and materials as routine

exercises, and discussion designed to provide an opportunity

for clarification and expression of reaction to IPI. The

training sessions were designed to equip the teacher to

conceptualize a model of IPI as a basis for instructional

decision making and to plan and conduct IPI in the classroom.

Process Objective 1 is considered achieved.
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EVALUATION WhSTIM: 2

HOW hbRE Th1 1P1 SCDOOLS ORGANIZED mil
1MPLEI1ENTATION OF 11,E PROGPA!1?

1. Data Collection

-Data related to Evaluation Question 2 were collected

throul:h interviews with the principals of Cl,: project schools.

2. Process Objective 2: To Provide an Individualized Proeyam or
Math Instruction tarouna Implementation of IP: Procedures.

a.. Materials

Both 1PI schools mairtained a materials center

where testing and prescriptif.n materials required by the

prorram were stocl.cd. The materials centers were under

the continuous supervisien of a teacher aide. At Stephen

Howe considerable difficulty was reported in keepinr the

materials center stocled with the needed IP1 materials.

The difficulty lay i4 orders for materials beinr slowly

and incorrectly filled by ROS. The problem was compounded

by changes in the curriculum materials instituted by RDS.

These changes rec.uired wholesale replacement of large

volurins of STS Looklets.

b. Staff

Fivs: consultant teachers without homeroom as-

signments we-e assigned to each school, an increa:x of

one per school over Year 2. These teachers worked ex-

clusively Ln the area of ITT, rotating among classrooms

to help tie homeroom teachers in evaluation, diagnosis and

prescripcion writing during the IPI math periods.
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Both schools were also assigned teacher aides for

work exclusively in the 11'l Program, Park :ood received the

services of eight aides and Stephen Hove was assirned ten.

'The aides were responsible for all record heepinc!, distribution

and maintenance of materials and supplies, the operation of

the materials center, and scoring the students' worksheets.

c. Oranization and Scheduling

In both schools the lack of readinf skills hindered

the implementationof the program with children in Grade 1.

In Stephen Howe an intensive reading vocabulary.program reared

specifically toward the language used in the IPI materials, was

held during the first week of school. This vocabulary pro:!ran

made it possible for Grade 1 children to begin work in the IPI

continuum in September. In Parkwood, Grade 1 children began

working in 1PI in January.

In both schools the schedulint! was a-ranged so that

each math class had the services of the homeroom teacher, a

consultant teacher and two aides. In both schools some classes

had the services of two consultant teachers. In Stephen Howe

two consultant teachers worked in each classroom in Grades 1 and

2. In 1'ar1ood two consultant teachers worked in the largest

classes, irrespective of grade level.

d. Planning,

In both schools IPI meetings among homeroom teachers

were held regularly once a week to discuss problems, share

ideas, plan downtime work, review progress, and select children

with similar problems for small group instruction. In both

schools the ncetinrs involved teachers from the same or

adjacent grade levels.
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In both schools the planning meeting day for the

teachers was "seminar day" for the children. vhile the home-

room teachers met, their classes were covered by the consultant

teachers who conducted seminars to introduce new IPI concepts

to the children. 4

e. Prescription Writing

At both schools prescriptions for childrens' work

were written by homeroom and consultant teachers during class

time, free periods and during bell tine. There was no special

time set aside specifically for writing prescriptions. If

prescription writing was not completed by the end of the ath

period, the standard practice in both schools was for a con-

sultant teacher to finish it later in the clay to insure that

all prescriptions were ready in time for the math period the

next day. This practice was made possible by the addition of

one extra consultant teacher in each school in Year 3.

f. In-Service eetinrs

Aside from the in-service training for new teachers

and aides that vas discussed under Evaluation Question 1,

money was budgeted for six after school in-service meetings in

each school. The purpose of the meetings was to review cur-

riculum changes planned by RBS and to develop IPI-related

instructional materials.

Both schools Conducted just one such after-school

meeting, but used the regularly scheduled planning, and faculty

meetings to accomplish the same ends. In Stephen Howe part of

the in-service time was used to construct manuals of activities



for teachers to assign students durinr "downtime", the period

hich student,- waited for th;:ir worksheets to be checked.

Four nanual s were develoved, One for grades I and 2, one each

for grades i and 4 and one for grades 5 and 6. The manuals

were designed to provide either enrichment or remedial assipn-

meats related to the area and skill level of the math continunn

in whicl. the student was working.

g. Parent Involvement

Both schools continued efforts to communicate the

nature and purpose of the IPI Program to the parents of the

children served. These efforts included demonstrations of

the IPI technique to PTA meetings and groups of parents visiting

the classrooms, distribution of brochures describing the program,

and the use of a report card that shows where the child placed

in the math continuum and explains his progress.

h. Sunrmry of Evall:::tion nuestion 2: How '.:ere tic IPI Schools

Oryanized for Ir.:)1encntatioll or the Pro.traP?

The results of the first two years of operation of

the IPI Program showed that both schools were accurately fol-

lowing the IPI procedures specified by RBS. This conclusion

was derived from both local evaluation data and the results of

a process evaluation conducted by RIBS. Given these results

during the first two years, it was not considered necessary to

examine the process aspects of the program in such depth during

the third year. Since the data that were collected during the

third year indicate that essentially the same organization was

maintained as during the first two years, it seems safe to

assume that implementation of the IPI Program continued to

accurately reflect the prodedures specified by RBS. Process

Objective 2 is considered achieved.
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EVALHATIM ODESTTON 3

WAS THE PRODUCT ouicrivE RELATED TO CHANGES
1N ACHIEVEMENT LEVELS AlTAINED?

1. Product Objective: IPI Superiority over Control Schools in
Math Achievement

a. Data Collection

In order, to assess the impact of the- IPT Program on

achievement levels in basic math skills, conparisons were made

between IPT and Control schools on performance on the arithmetic

subtests of the Stanford Achievement Tests. The tests were

administered to a sample of children from Grades 2, 4 and 6

in 1PI and Control schools September, 1971 and again in

May, 1972.

Data were collected from students in regular classes

only. Students in any kind of special class such as Major

Work, Enrichment, Listenin!,, Post or EMR were not tested.--

Table 3 shows the leve, and form of the test administered to

each grade level and the number of students included in the

analysis of the data.

Table 3

Form and Level of Stanford Achievement Test Administered
to Grades 2, 4 and 6 in IPI and Control Schools,

and Size of Sample Tested

Grade
Level

Sample Size I

Level and Form of TestIP I Control

2 108 111 Pre - Primary I, Form X
Post - Primary II, Form W

4 97 121 Pre - Intermediate I, Form X
Post lntermedinte I, Form W

6 125 210 Pre - Intermediate II, Form X
Post - Intermediate II, Form W
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Data analysis was performed-on the scores of only

those children for whom both pre and post test scores were

obtained. Consequently, the results reflect the achievement

of only those students who attended IPI or Cratrol schools

for the nine-month period from September, 1971 to May, 1972.

Data analysis was performed on the raw scores

attained on the tests, i.e., the number of correct responses.

Raw scores on the Stanford Achievement Tests are often trans-

formed into grade equivalent scores to show a studeic s.
performance relative to the national norms. Grade equivalents

are very useful for descriptive purposes, but because they

are _not Sri equal-interval scale, raw scores were preferred

for statistical analysis.

IPI and Control schools were compared with respect

to post-test math achievement scores. To avoid, the problem
(---

of the post score differences being merel eflection of

initial differences in pre scores, the data were-analyzed

by means of multivarlate analysis of covariance (MANCOVA).

MANCOVA determines the effects that selected variables

(covariates) nay have on post scores and adjusts the data

for these effects before making comparisons. In the present

analysis the students' pre-test math achievement scores and

their PLR scores were used as covariates, and the IPI and

Control schools were compared on post-test performance after

adjusting for the'effects of these covariates.
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U. Achi,Tement Results -I'l vs. Control

Table 3 shows the results of comparisons between

the post-test math performance of IPI and Control children

in Grades 2, 4 and 6. In the analysis, math pre-test scores

and PLR scores were used as covariates. Pre-test scores

were adjusted for unequal N, and post scores were adjusted

for unequal N and the effects of the covariates. Full

statistical data appear in Appendix C.

Table 3

Mean Adjusted Post Arithmetic Subtest Scores for Children
in Grades 2, 4 and 6 in 1PI and Control Schools

Grade Group

flEAN ADJPSTE1 ARITPIETIC 'soBlv'r SCOPES

Computations Contents Applications
Post Superior i Post Superior Post Superior
Score Group score Group Score Grou-

2 1P1

Control

21.2

21.8
-None 16.3

16.9
None

4 IP1

Control
12.8

16.6
Control* 13.4 Control*** 11.2

IPI * * **
14.6 10.4

6

Control

13.7

16.3
Control*

12.3

11.4
IPI**

15.2
IPI*

13,2

<. 0001
**1)<.02

* * *Z<.06

The table shows that during Year 3 the IPI children

scored higher than Control children on the Concepts subtest

at Grade 6 and on the Applications subtest at Grades 4 and 6.

The difference on the Applications subtest was statistically

significant at Grade 6 and approached significance at Grade

4 The Cs..trol children scored significantly higher than

the IPI children on the Computations subtest at Grades 4 and 6.
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On the Concepts subtest Control children nut scored IPI

children at Grade 4 to a degree that approached statistical

significance. These results do not show strong and con-

sistent differences in favor of IPI, although they are

somewhat improved over the results from the previous year.

In the previous year, significant differences in favor of

IP1 were found on only one subtest at one grade level.

The present results must be characterized, however, as scat-

tered and inconclusive, despite the improvement over Year 2.

What IPI strength there was appeared primarily at Grade 6.

At Grade 2 a significant Sex x Treatment inter-

action was obtained on the Computations subtest. The inter-

action effect is illustrated in Figure 1. The interaction

showed that eslack of a significant difference between IPI

and Control^c. en was due to the differential performance

between boys and girls in the Control schools. (Full.

statistical data on the interaction effect are available in

Appendix C.)

24 -

23

22-

21-

20 .

IPI

Girls Boys

Fig. 1 Sex x Treatment Interaction on
Computation Subtest at Grade 2.
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In order to show the math performance of the IPI

and Control children in relation to grade level norms, the

pre and post raw scores were transformed into grade equivalent

scores and are presented in graphic form in Figure 2. The

results for the three grade levels are plotted on the same

scale so that the relationship among performance and the

norms will be comparable among grade leVels. In reading the

figure, two points should be kept in mind: Grade equivalent

scores are not an exact reflection of the raw score obtained

on the test and at tines will not accurately reflect dif-

ferences in raw scores. Further, the grade equivalent

scores used in Figure 2 were computed from the observed

raw score means, not from the means used in the statistical

analysis, which were adjusted for the effects of unequal N

and covariatcs.

Figure 2 shows that at Grade 2 both IPI and Control

children were performing at or close to the norm level on

both math tests. In Grades 4 and 6, however, the IP] child-

ren were functioning a year and sometimes up to two years

below the norm with little evidence of progress toward the

norm during the year. The exception gas on the Concepts

_ subtest at Grade 4 where IPI children were eight months below

the norm at the pre-test and only three months below at the

]Yost -test. Overall, however, it is evident that there was

a performance deficit that increased as a function of grade

level.
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c. Achieve:rent Results - i!nys vs. Girls

Exaltinatien of the math achievement results for sex

differences revealed significant differences at two grade

levels. At Grade 2 bo;'s scored significantly higher than

girls on both subtests a-dministered, Computations and Concepts.

At Grade 6, boys again scored significantly higher than girls

on two out of three subtests administered; Computations and

Concepts. Statistical data appear in Appendix D.

Achievement Results - Howe vs. Park wood

The achievement test results were examined

for differences between the two IPI schools, and several sig-

nificant differences were found. At Grade 2 children in Pail:-

wood scored significantly higher than children at Howe on one

of the two subtests administered, the Concepts subtest. At

Grade 4 children at Howe scored significantly higher on the

Computations subtest and scored higher to a degree that ap-

proached statistical significance on the Concepts subtest.

This rep-r.I out of three subtests at Grade 4. At

Grade 6 children at Howe again scored significantly higher

on the Computations subtest, which represents one out of three

subtests administered at that grade level. In general, per-

formance appeared somewhat better at Howe at the middle arid-

upper grade levels and better at Parkwood at the lower grade

~---1 levels. Static' -al data appear in Appendix F.

e. Summary of Stanuardizeu Acnievement Test Data

Table 4 summarizes the number of math subtests on

which the IPI children at each grade level scored significantly
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higher than Control children. The table shows the results

as reported in each of the three years of program operation.

Table 4

Number* of Bath Subtests-on 1;hich IPI Children
Scored Higher Than Control Children at Each

Grade Level in Each Year of Operation

Year 1 Year 2 Year 3

Grade
Math

Subtests Grade

Math
Subtests Grade

Math
Subtests

1 0/1 1 1/1 2 0/2

2 0/2 3 0/2 4 1/3

4 0/3 5 0/3 6 2/3

5 1/3

6 0/3

*Denominators refer to the number of subtests administered, and
numerators represent the number of subtests on which IPT children
scored higher

The table shows that over the three years of

operation of the program there has been some improvement in

the number of instances in which IPI children scored higher

than Control children on the math subtests administered.

No strong pattern of superiority in IPI schools has emerged,

however. Considering the achievement results in Year 3 in

light of the results in he previous two years of operation,

it may be concluded that some, although limited, progress

has been made toward attaining the achievement objective of

the IPI Program.
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f. Achievoi!ent in the 1P1 lath Continuum

In order to determine hether children were making

progress within the IPT continuum, data were gathered to show

the percentage of children working at various sl-ill levels

within the 13 areas of mathematics outlited by the program.

These data were gathered from a sample of children at each

of the grade levels 1 through 6 in September, 1971 and again

in May of 1972. For the purposes of this evaluation report,

the data from the two schools were combined.

Figure 3 shows'the percentage of thildren working

at different shill levels in September and in May of Year

3. The figure shows that the percentage of children working

35
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5 -
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/1
/
/

1

1

1

1
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A. 13 CD. F.
Skill Level

Hay

Fig. 3. Percentages of children working'in 1PT skill levels
A through G in September and in May of Year 3.



at the lower shill levels (ABU)) decreased from September-

nrough May, while the percentage worl.i n in the higher range

of skili levels (EFG) increased. These data indicate progress

from the lower to the higher skill level range during the

course of the year.

Figure 3 also shows that the percentage of children

working in the highest ski]] level range .(G) increased very

little from September to May. In order to determine if the 19w

percentage of children placing at the upper skill level was

due to lack of progress by children in the upper grade levels,

the data were analyzed by grade level. Figure 4 shows the

percentage of children- working qt various skill levels for

Grades 1 and 2 combined, Grades 3 and 4 combined, and Grades

5 and 6 combined. Again the percentages obtained in both

0

4-0

50

40
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0

Grades 1 & 2

II/1111
A hC DF. FG

X--------X September
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Fig. 4. Percentages of 'children warking in IPT shill levels A through a in
September and May of Year 3 for Grades 1 and 2, Grades 3 and 4, and
Grades S and 6.
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Se,tember and nay are presented. The figure shows that for

etch of the three groups of children the median of the

Jistribution increased !,:y approximately one skill level across

the 33 areas of mathematics from Septemher to nay, indicating

that the children at all grade lei.,:!ls-were progressing at

approximately the same rate. fhe reason that more children

did not placy in the upper skill level appears to be

that, given the observed rate of progress, few children were

within striking range of these skill levels.

EVALUATION QUESTION 4

MAT HAS I;EEN THE !DACT (J ACHIEVEnENT LEVELS
IN ilATH OVER TPE THREE YEAR:, 0F OPERATION 0!: "F PROGRAM?

J. Genera] Procedures

To determine the impact on reading and math achieve-

ment over the full three years of operation of the TPJ Program,

two types of analysis were conducted. The first was a longi-

tudinal analysis in which the achievem.ei.t'performance of a

group of children was monitored throughout the three years of

operation. The second analysis was cross sectional and involved

monitoring changes in the achievement levels demonstrated at

certain grade levels across the three years of prognm operation.

2. Longitudinal Analysis of Achievement

a. Longitudinal Data Collection

The scnedule of acnievenent test administration

over the three years of operation of the IPI Program

allowed an examination of the performance of IPI and

Control children on a longituoinnl basis. The number
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of children for whom data are available over the three

year per;od and the 1rades in which they were tested are

presented in Table 5. (The form and level co': the tests

administered at each grade in each year are available

in Appendix F.)

Table 5

Sources of Longitudiaal Saip1es Over Three
Years of Operation of the IPI Program

Longitudinal
Sample

Grades Tested Longitudinal Sample Size
Year 1 Year 2 Year 3 Control

Gr. 1-2 Gr. i Gr. 2 31 68

Gr. 2-3-4 Gr. 2 Gr. 3 Gr. 4 35 62

Gr. 4-5-6 Gr. 4 Gr. 5 Gr. 6 72' 127.

Table 5 shows that the schedule of achievement

testing generated three longitudinal samples. Two years

of data are available on children who began the progran in

Grade 1, Year 2 and completed Grade 2, Year 3 (1-2 longi-

tudinal sanplc). Three years of data are available on

children who began the program in Grade 2, Year 1 and who

completed Grade 4, Year 3 (2-3=4 longitudinal sanple).

Three years of data are also available on children who

began the program in Grade 4, Year 1 and completed Grade

6, Year 3 (4-5-6 longitudinal sanple).



The longitudinal analysis was performed on the

achievement data of only those children who were enrolled

in the IPI and Control schools during the entire longitudinal

time frar:. Children who entered or left the schools during

the longitudinal tine franc were not included in the analysis.

An important point to be remembered in interpreting

the longitudinal analysis is that the combination of high

pupil mobility rates and imperfect date retrieval methods

resulted in a decrease in the size of the longitudinal

sample each year. Consequently, the number of children in

the longitudinal samples after three years represented only

about one third of the children who were originally enrolled

in the schools. The rest of the original enrollees had

either left the schools or did not we conploto achievement

data. The sample that remained represented the most stable

elements of the pupil population in terns of mobility and

was in that sense a biased sample. The possible effect of

this bias on achievenent results is unknown.

b. Longitudinal Analysis - Results

Multivariate analysis of covariance was performed

on the mean Year 3 post nath scores of 11'T and Control

children in the three longitudinal samples. PLR scores

and math pre scores from Year 1 were used as covariatcs for the

Grade 2-3-4 and Grade 4-5-6 samples. Metropolitan Reading

Readiness Test scores were used as covariatcs for the Grade

1-2 sample. Table 6 shows the mean post raw scores adjusted

for unequal N and the effects of the covariates. Full

statistical data are available in Appendix G.)
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Table 6

Post 1:ean Math Scores for IP1 and Control Children in the
Grad:: 1-2, ';made 2-3-4 an.! Grade 4-5-6 Longitudinal Samples

Sample Groin,

!ILAN POSr MTh' f'COIES

Momputa-
ti on.

!;uperior

Group Concepts
Superior

Group
Appli-
cations

Superior
Group

Gr. 1-2 II'J

Control
21.93
22.38

hone 18.13

18.42
None

___

---

___

___

Gr. 2-3-4 IN
Control

14.01
17.47

Control* 14.73
15.36

No
11.55
10.70

None

Gr. 4-5-6 IPI

Control
11.76
17.08

Control**
)1.65

12.41

.

**

Control
*

14.47
13.83

None

*114.0008
**p .0001

Table 6 shows that the only significant differences

in any of the three longitudinal samples were in favor of

the Control schools. In both the Grade 2-3-4 and _Grade

.

4-5-6 samples, Control childrentsp significantly -higher

than TPI children on the Computations suhtcst. the Grade

4-5-6 sauple, Control children scored higher on the Concepts

subtest to a degree that approached statistical significance.

To show the math performance of the longitudinal

samples in relation to the grade level norms, the average

raw scores of the II'I and Control children were transformed

into grade -equivalent scores. These are presented for each

year of program operation in Figure 5.



s.

0

2.1-

2.0-

1.6
X

Grade 1-2 Sar,,lo
(;c2/Tutations tons ont s

Gr. 1

Post
Gr. 2 Cr. 1

Post Post

Gr. 2

Post

IPT

X- -- -x C ,ntrol

5.2.

4.6-

4.0

3.4

2.8
z

'")

1.6-

"Computations

Grade 2-3-4 Sarnle
Concepts Applications

x.
/ /. - ..

I

ao I /- . )' - /
4

Gr. 2 Gr. 2 Gr. 3 Gr. 4, Gr. 2 Gr. 2 Cr. 3 Gr. 4 Gr. 2 Gr. 2 Gr. 3
Pre Post Post Post Pre Post Post Post Pre Post Post

Gr. 4

Post

Computations

6.8-

6.2-

5.6-

x'

3.8.

Sr

3.2-

Grath, 4-5-6 Satmle
Ioncents

410

it

Aprlications

Gr. 4 Gr. 4 Gr. S Gr. 6 Gr. 4 Gr. 4 Gr. S Gr. 6 Gr. 4 Gr. 4 Gr. 5 Cr. 6

Pre Post Post Post Pro Post Post Post Pre Post Post Post

Fig. 5. Mean Math Grade Equivalent Scores for Three' Longitudinal Samples of IPI
and Control Children.



Figure 5 shows that at the end of the first year

in the program the children in the Grade J-2 sample in 1P1

schools were performing at grade level, but that at the end

of two years, they had begun to fall behind the norm on

the Concepts subtest. (The line representing the scores

for the IN children is not readily apparent in the graph

showing nerformance on the Computations subtest, because

exactly coincides with the norm line.)

In the Grade 2-3-4 sample,children in the IPI

schools fell progressively further behind the norms on the

Computations and Applications subtests until by the end of

three years in the program they were approximately one

year below the norms. On the Computations subtest, the loss

was greater than that demonstrated in Control schools. On

the Concepts subtest, however, 1PI children lost ground

relative to the norms durinr the first two years but made

substantial progress in closing the gap in the third year.

By the end of three years in the pl.( :ram they were only two

months below the norm on the Concepts subtest. Control

children, who had started at the same level as the IPI

children, were meanwhile performin two months above the

norm at the end of three years. In the Grade 4-5-6 sample,

a cumulative performance deficit was evident throughout

the three years of operation for both IPI and Control

children. On the Computations subtest the deficit was

much greater for IPI children than for Control children,

with the IPI children performing two years below the norm

after three years in the program. On the Concepts subtest,
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IPI children began the program achieving at the norm level,

but fell a year behind the norms after three years in the

program to a level conparable with that of Control children.

On the Applications subtest the deficit was greater for

Control children, but the IPI children had still fallen

approximately a year and a half below the norms at the end

of three years.

c. Summary of Longitudinal Analysis

Comparison of the math achievement results of

children who had received the services of the IPI program

continuously for two or three year periods with that of

children enrolled in Control schools for the sane period

showed that where significant differences occurred, they

were in favor of Control children. In ost cases, children

ieceiving TPI services for two or three years fell progres-

sively further below the grade level norms over the course

of time.

It should be noted that the longitudinal samples

at the end of Year 3 are not exactly the same groups of

children as the samples at the end of Year 2 because of

pupil mobility. As nentioned earlier, with each succeeding

year, the group of children in both and Control schools

who have been there since the program began gets smaller

and more select. Restricting the longitudinal sample to

geographically stable students nay introduce a bias, the

extent and effect of which is not known.
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3. Oross Sectional Analysis c' Ac!Aevement

a. Cross Sectional Data Collection

The cross sectional analysis of achievement attempts

to.answer the following type of question: After three years

of operation of the IPI Prop;am, how are children in Grade 3

performing as compared with the performance at Grade 3 when

the propram began? Cross sectional grade level comparisons

of this' sort were made using the results of the reading and

arithmetic subtests of the Comprehensive Tests of Basic Skills

(CTBS) obtained through the city-wide testing program.

Mean scores on the subtcsts were obtained for the IPI

schools, the Control schools and for all 30 Title I target

schools. The test results from the 1969-70, the 1970-71

and the 1971-72 school years (Years l, 2 and 3 of the IPI

Program) were examined at Grades 3, 5 and 6. The nse of

these years and grades was determined by the city-wide

testing schedule. Baseline data are not available for the

years preceding the IPI Program because the CTBS as not

used in. the city-wide testing program until the first year

of PI.

b. Cross Sectional Data Analysis

Figure 6 shows the average math performance levels

of children in Grades 3, 5 and 6 in the IPI schools, Control

schools and the Title I target schools during each of the

three years of operation of the IPI Program. Because test

dates sometimes varied, the data are presented in the form

of grade equivalent months deviation from the norm, rather
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than oracle equivalent scores. Due to the lack of statistical

control on these data, apparent differences in the perforrance

level between groups at a given point in tine should not

be interpreted too strictly. Vhat is of interest is the pattern

of performance changes by each group across the three years.

The figure shows that at Grade 3 the changes in

math performance over the three years of the IPi Program

were generally parallel for IPI and Control schools. Per-

formance rose in the IPI schools from Year 1 to Year 2, but

the same pattern was observed in the Control schools and the

other Title I target schools. In Year 3 performance levels

fell again in both IPI and Control schools, while it continued

to rise or remained the same in the4Title I target schools.

The pattern of performance changes was similar on all three

math subtests.

In Grade 5, there was again little difference between

the IPI schools, the Control schools and the other Title I

target schools in the pattern of performance changes between

Year 1.and Year 2. In Year 3, however, the performance

levels in the IPI schools dropped precipitously, although

there was little change in the performance levels in the

Control or other Title I target schools. The pattern of

performance level changes was consistent across all three

subtests administered.

In Grade 6, the pattern of change in perforrance

levels was similar among all three groups of schools on the

Computations subtest. On the Concepts and Applications sub-

tests however, there was some difference between the changes
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that occurred in the IPI schools and the changes that

occurred in the Control and other Title I schools. Between

Year 1 and Year 2 the changes in performance were similar

for the three groups, a slight rise in performance levels.

In Year 3, however, performance levels dropped in the

Control and other Title I schools, but continued to rise

in the IP1 schools, In Year 3 performance in the IPI schools

was four months higher than in-Year 1 on both the Concepts

and Applications subtests. In the Control and other Title

I schools performance levels in Year 3 were generally the

same or lower than in Year 1, especially on the Applications

subtests.

c. Summary of Cross Sectional Analysis

In examining changes in math performance at three -

grade levels across the three years of operation of the IPI

Program, any such changes must be interpreted in light of

the changes occurring in other schools. In this cross

sectional look at achievement, there was some evidence of

impact of the IPI Program at Grade 6: on two subtests

a pattern of slowly improving performance in the IPI schools

tool: place in the face of generally declining performance in

other schools. The pattern was by no means conclusive,

however, and several more years of data would be required

before any definitive statements could be made. In Grade

3 the changes in performance levels in IPI schools were

generally paralleled by similar changes in the Control

and other Title 1 target schools. At Grade 5 the per-

formance changes'in the IPI schools compared unfavorably
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with the changes in the other schools. In general, the

cross sectional analysis yielded little evidence that the

IPI Program has had a solid impact on achievement levels in

the schools served by the program.

V. CONCLUSIONS AND RECONMENDATIONS

A. Ditu.;:..ien of no:,u111-,

The results of the third year of operation of the

1PI Program have shown that (as far as can be determined

without a detailed analysis of specific diagnostic and pre-

scription writing procedures) the IPI Program continues to be

implemented according to plln. The question that remains is

the effectiveness of the prc2ram in raising the math achievement

levels of the children served. The pre-post analysis of

prcTress throui.h the sLill levels within the IPI continuum

showed that the children are moving along the continuum, but

because of the lack of norms against which to compare their

progress, it is difficult to determine whether they are pro-

gressing at a "normal" rate_ The evaluator rust, therefore,

rely on information from standprdized achievement tests to

draw conclusions about the impact of the program onmath

performance.

The achievement data from the third year of operation

showed that the children in III schools fared somewhat better

in comparisons with children in Control schools than they did

in previous years. The results, however, did not indicate a

strong irpact, except at Grade 6. Similarly, cross sectional



analyses of chanres in performance levels al riven grade

levels across the three years of o7eration showed little

evidence of ii,provemeNt except at (rade 6. Lonritudinal

analyses of the-pcI-romance of only those children who had

been in the program continuously for two or three years showed

no evidence at all of superior performance by IPI children.

As discussed in the evaluation report for-Year 2 of

operation, there are several possible reawns why a greater

impact on achievement has not been evident. The first

poss5bility is, of course, that the IPI approach simply does

not work any better than the traditional methods of math.

instruction. Other possibilities exist, however. It is

possible that the standardized achievement results do not

adequately measure what is taught in the IPI continuum, (a

possibility tnat raises questions as to what is tau ;lit in

the IPI continum!). One way of in this thesis is

to analyze the standaMzed tests item by item to detePnine

whether the questions reflect the skills and concepts covered

in IPI. The team of consultant teachers in Stephen Howe

school was assigned this task, and their analysis of the

arithmetic subtests of the Stanford Primary I, Stanford Primary

II, Stanford Intermediate I and Stanford' Intermediate II

achievement tests showed that an average of 9% of the items

on these tests were covered in the IPI continuum. The range

of correspondence between the Stanford tests and the 1P1

continuum was from 82% to 100% for nine arithmetic subtests.

It would appear that the standardized tests do measure the

sane things that are taught in the IPI continuum.
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It is possible, ('f course, Lyon though t!le standardised

tests m:.asure basicllly S; !re as are tat in IN,

that tne la4uage of the tests is sufficiently different from

the laflgUane USed in IP1 to impair performance on the tests.

For e%ample, one question in the Stanford Intermediate 1

Arithmetic Concepts makes use of the terns multiplier, multi-

plicand and minuend, but these terns are not used at all in 'PI.

To investigate tnis potential problem, the consultant teachers

in the 111 schools constructed achievement tests directly from

the IPI materials. Tests were constructed for Grades 3 and S,

and 3i0MS were selected that, in the judgment of the 1PI staff,

reflected the instructional activities in which all or most of

the pupils had participated. Since the test items reflected

what most of the children had been taught in the IPI continuum,

a mastery level perfornance was expected. It was anticipated

that each item would be answered correctly by at least 7S%

of the children. The results showed, however, that no more

than 36% of the items on any of these tests were correctly

answered by ih% or more of the children. In fact no more than

57% of the items on any of the tests were correctly answered

by mere than WA of the children. These results are not con-

clusive, because these IPI tests are as yet in unrefined form,

but they do suggest that lack of evidence of is in

math achievement may not be due to .the use of standardized

tests.

Another possibility for explaining the apparent lack

of progress in raising achievement levels is that the IPI

"OP



sOcIl lcoc;10,4 the t.4:1!. skill:, that the Cleveland Schools Lants

taught, but that it teaches them in a different sequence from

Iliat nolvAly That ir, by the time he leaves

el e: school , a child in 1P1 may have covered the same

concepts and skills as a child not in IPI (hopefully with

greater mastery) , but at any given point in time during their

elementary school careers, they ray be working on entirely

different shills. If this is the case, the only valid assess-

ment of IPI possible is a longitudinal study in which achieve-

ment levels of IPI and Control children are compared only after

the IPI children have spent all or most of their elementary

school years working in the lPI system. One problem with this

nfmroach however, is that the percentage of children remainingapproach,

in the schools that long is relatively small. Less than one third

of the children present in the IPI schools during Year I were

still in the schools by the end of Year 3. 'Therefore, the

whole question of whether the IPI Program mipht have an impact

on a evenent if children participated for their entire

elementary school tenure may be academic.

Finally, despite the indications that the program

guidelines have been faithfully followed by the IPI staff,_over

the course of three years it is possible that deviations from

0

the precise, testing and prescription cliteria established by

the program's designers have crept into the operation. If so,

__these deviations nay be reflected in lack of ii.proveuont in

math achievement. It was recommended in the evaluw:ion report
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for Y(.:!Y 2 that ;:uf,t!.er cvnli.:Ition of orc:rations accuracy be

conducted bv Research for Letter Schools, but that organi7atien

has reported 1:,at t.1ey no longer perform that service. Self

monilorin;- instruments have been develootl, however, and their

use in the Cleveland IP1 schools nay yield valuable inforrati;:o

as to tho accuracy with which the lP) procedures are being:

followed.

in the long run, the decision about the future of the

IPl Program will have to balance program .:OSTS aoainst program

benefits. There is some evidence that achievement levels in

math in the IPJ schools nay be irproving slightly at certain

grade levels. i;ut is is also clear that over the course or

three years the cost of the program has risen 7.1 '.. to 5210) nor

pupil. The quest on bece-..:es whether the present or future

gains in ac:iievcrent are great enourh to justify the expense.,

or whether more'effident ami less costly avenues to the sare

ends can be found.

At any rate, the results of field tests of experiental

programs in the schools rust be interpreted in light of the

nuvber of influences over which the evaluator has no control;

experimental treatment populations change, control populations

change, samples nay become biasee th...-ough non-random attrition.

All of these factors may cause changes in performance that have

nothing to do with the experimental treatment under investiga-

tion. Evaluation must, therefore, tal:e along and cautious view of

results and data must be examined over a peried,of several years

before administrators can state with sone decree of confidence

that a given prograu is or is not effective.
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B. item 7 1,;106:It jons

1. ) is recornended that the Pi Pr:-ran be continued in

the sane Ivo st.h';01!. i 1,:1ich it pfesert!y o:.cralcs f.r

the next one or t%:o earc until soMcient data are
available for an accurate appraina) of lour term progro:1
effects.

2. It is reeo:T:ended that a decision on exoansion of the
!oral.: to other scheols he deferred until t!ie results

of a long tero evaluation are availai.le.

3. It is recommended that.the develonrent and reline; ent of
achievement tests constructed from the lPl naterials
proceed.

4. 11 is reze!--:er--1 1*-t relf-nonitering orocedures be
instituted in each 'PI school, usinr the instruments
developed for this purpose by PBS.
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APPENDIX A

Descriptive Data on Project Schools

ParLwood Stephen Howe

Poverty Rate 46% 38%

Mobility Rate 51% 89

Enrollment in IPI

Program by Grade:

EMR - 18 0

1 - 69 81

2 - 91 77

3 - 67 80

52 75

5 - 6] 56

6 - 79 77

Total 437 446
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APPENDIX C

Math Achievement - IPI vs. Control

Adjusted !lean Pre and Post Man Achicverent Test Scores
for IPI and Control Schools at Grade 2 with

Results of Multivariatc Analysis of Covariance

Mean
Pre Scores
(Covariates)

Mean Post
Scores

Least
Square
Lstinatc

Univaritc
F cifSubtest- IPI Control IPI Control

Arithmetic

Arithmetic
Computations

Arithmetic
Concepts

PLR

36.68

---

---

105.3

34.77

---

---

114.4

---

21.22

16.29

---

21.81

16.90

---

-.592

-.608

___

.03

.28

___

1 ti 209

1 r, 209

lultivariate F = .14 2 & 203

NOTE: Analysis was performed on post test scores with pre test and PLR
scores as covariates. Covariates shown are adjusted for unequal

N. Post test scores shown are adjusted for unequal N and covariate
effects. Stanford Primary I used aspro test and Stanford' Primary
II used as post test.

The Stanford Primary I given as the pre test in Grade 2 has only
one arithmetic subtest. The scores from this subtest were used
as the pre-scores for the Computations and Concepts subtexts in
the Primary II, whica was .given as the post test.
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APPLND1X (, Continued

Math Achic.vomeut - 1P1 vs. Control

Adjusted Mian Pre and Post lath Achievement Test Scores for
ILL. and Control Schools at Grade ,ith Results

of Multivariate Analysis of Covariance

Mean
Pre !'cores

(Cora; fates

can

Post Scores
Least
Square

Estimate
Univ.iate

F JfSubtent 1Pi Control IPI CoLtr71

Arithmetic
Computations ;).58 10.04 12.81 16.64 -3.80 31.92* 1 I; 206

Arithmetic
Concepts 8.77 9.43 13.44 14.61 -1.17 3.72** 1 & 706

Arithmetic
Applications 8.21 8.96 11.2.s 10.38 .35 I 2.85*** 1 f; 206

PLR 99.96 95.20 Multivariate F = 18.67* 3 Fl 204

*p <.001))

**E.<.055

***p .(.093

gb,

NOTE: Analysis uas performed on post test scores with pro test and PLR scores
as covariatcs. Ccvariates shown are adjusted for unequal N. Post test

scores shown arc adjusted for unequa) N and covariate effects. Alternate
forms of Stanford Intermediate I used as Pre and post tests.
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APPENDIX C Continued

Math Achievement - 1P1 vs. Control

Adjusted Mean Pre and Post Math Achievement Test Scores for
I1>1 and Control Schools ac Grade 6 with Results

of Multivariate Analysis of Covariance

Subt est

can

Pre Scores

(Covariates)

Mean
Post Scorer.

Least
Square
Estimate

linivariate

cifIPI Conlrol iii Control

Arithmetic
Computations 9.95 11.33 13.70 16.29 - 2.59 26.39% 1 and 323

Arithmetic
Concepts 9.00 9.76 12.27 11.33 89 5.591* I and 323

Arithmetic
Applications 12.38 11.30 15.24 13.22 2.03 17.63* and 323

PLR 96.32 93.15 Mullivarinte P 3 and 321

< .0001

NOTE: Analysis was performed on post test scores with nre test and PLR scores

as covariates. Covariates shown are adjusted for unequal N. Post test

scores shown are adjusted for unequal N and covariate effects.
Alternate forms of Stanford Intermediate II used as pre and post tests.
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Achieven-nt - boys vs. Girls

Adjusted !can Pre an Post ALAievenent Test Scores for boys and Girls at
Grade 2 wit esuits of Multivariate Analysis of Co..ariance

Subtest

!loan Pro Scores Mean Least

(Covariates) Post Scoros Square

boys Girls boys G;r1s Esti:-ate

Univariate
(If

Arithneticd

Arithnetic
Computations-

Arithmetic
Concepts

PLR 108.3

36.58

111.4

22.47

18.0]

20.56

15.19

1.9/

2.83

3.92"

19.15*

Multivariate l 10.53*

1 F, 209

ti 209

& 20

12.< .0001

**11.05

NOTE: Analysis was perforned on post test scores with pre test scores and
PLR scores as covariatcs. Covariates shown are adjusted for unequa l
N. Post test scores shown are adjusted for unequal N and covarite
effects. Stanford Prinary I used as pre test ani Stanford Primary
II used as post test.

aThe Stanford Prinary I Achievement Test given as the pre test in
Grade 2 has only one arithmetic subtest. The scores from this sub-

were used as the pre scores for the Computations and Concepts
subtests in the Stanford Primary II which was given as the post test.
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APPENDIX 1) Continued

Achiever eat - i;oys vs. Girls

Adjusted Mcan Pre and Po.0.: Achievenent Test Scores for Boys and Girls at
Grade 4 with Results of :lultivariate Analysis of Covarifi-mcc

Subtest
Mean Pre Scores

(CovarIz,t(s)

Mean

Pc,:;: S;nrec
Least
Square

Esti,,nre

Univariate
F dfhovs

.

Girls imv,-- ';irls

Arithnetic
Conputations 8.36 10.25 1.1.68 14.80 - .11 .21 1 .., 206

Arithmetic
Concepts 9.15 9.04 14.29 13.77 .51 .69 1 fi 206

Arithmetic
Applications 8.51 8.58 11.25 10.36 .88 3.63 1 f, 2i6

PLR 94.68 99.57 Multivariate 1' . 1.99* 3 r, 204

NOTE: Analysis was performed on post test scores with Pre test and PLR
scores as covariates. Covariatcs shown arc adjusted for unequal N.
Post test scores shown are adjusted for unequal N and covari ate
effects.



APPFNDIN I) Continued

Achieverent Boys vs. Girls

Adjusted Pre and Post A.,:hieve!:ont Test Score!: for Boys and Girls at
Grade 6 with Results of :!ultivariate Analysis of Covariance

Sub-test

Mean Pre Scores
(Covarialc.$)

:lean

Post Scores
Least
Square
Lstirsate

Univariate
dfBoys Girls i;ovs Girls

Arithvetic
Computations 10.01 11.32 14.33 15.65 - 1.32 1 I; 323

Arithnetic
Concepts 9.69 9.08 12.13 11.47 71 5.91** 1 & 323

Arithmetic
Applications 11.69 12.00 14.49 13.97 .52 1.66 1 VI 323

PLR 95.65 98.8' !Aultivariate 5.80* 3 I; 321

*P-C.U008
"17 .016

***7;< .022

NOTE: Analysis was Nprformed on post test scores with pre test and PLR
scores as covariatcs. Covariates shown arc adjusted for unequal
N. Post test scores shown are adjusted for unequal N and
covariate effects.



APPENDIX E

Achievement - Howe vs. Parkwood

Adjusted Mean Pre and Post Achievement Test Scores for Stephen Howe and
Parhwood Schools at Grade 2 with Results
of Multivariate Analysis of Covariance

Mean Pro Scares
(Covariate)

Mean
Post Scores

Least

Square

Estimate

Uni-

variate
Subtest ."1.0tw Parl;wec,d howe Parl:::000

Arithmetica 39.11 34.25

Arithmetic
Computations 20.22 22.22 - 2.00 1.94 1 & 209

Arithmetic
Concepts 14.23 18.36 - 4.13 17.1:94 1 r, 209

PLR 103.9 101.7 Hultivariate F = 9.')7** 2 1; 20s

alp < .0001

**y, < .0002

NOM. Analysis-as performed on post test scores with pre test scores and
PLR scores as covariat es. Covariates shown are adjusted for unequal
N. Post test scores shown arc' adjusted cor unequal cnvani ate

effects. Stanford Primary I used as pre test and Stanford Primary
II used as post test.

8The Stanford Primary 1 Achievement Test given as the pre test in
Grade 2 has only one arithmetic Fubtest. The scores from this
subtest were used as the pro scores for the Computations and
Concepts subtests in the Stanford Primary II which was Oven as
the post test.



APP:...PIX I: Yonljm;.!

Achiev(nent -.-Z.Howe vs. Parkwood

Adjusted !:e;In Pre and Post Ae'lieveLeut TPst Sceres for Stenhen Howe and
PrLwood Sc;lools at Grade 4 witli Resu3ts

of Hultivariale Analysis of Covariance

Subtont

Mean Pre Ss.:ort.s

(Covariatt,$)

Howe i'ar!,:okm

Aritimetic
Conputations 9.07 8.09

Arithr:etic

Concepts 8.6'. 8.84

Arit!cetic
Applications 51.89 7.52

PLR 98.9:; 99.13

Mean
Post

1,o,.t:

Scores
ian.%000

Least

Square
Estite

Uni-

variate
i

14.58 11.10 3.48 10.13 1

***
14.25 12.64 1.61 3.56 1

11.27 11.18 .09 .27 1

(If

& 206

& 206

& 206

!lultivariate F = 4.02*''' 3 i 204

* p < .002
**E. < , OW)

d-

NMI:: Anal ysi s was performed on post test scores with pre test and PLR
scores as covori at es Covari at es shown are adjusted for unccua 1

N Post 1 est scores saown are adjusted for unequa l :`! and covari ate
effects.

IV

,
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APIT.1), r Coplinucti

Achieve - Howe vs. Par! -:'rd

Adjusted 1:ean Pre and Post Achiev.Lent 1e5t Score:. for Stophon Howe and
Parl.t.000 Schcoq at Grnd, 6 wit!! I.(-Iults

of 11u1tivariate Analysi:, (lc Cov:ivi;!fltA.

Subt(s1

: !ea n ho Sc6ros
71.7)...(7Cn2.2;ia_t_csiLost

Pan wooc:

*an

iio,:e---F:i-1:LT(;Cr

5;:ores

Lea S i
S,Ilare

P:limlle

Uni-

variate
F (If

Arithmetic
Computations 11.8 8.02 14.S$ 12.52 2.55; 11418* 1 & 323

Arithnelic
Concepts 9.93 8.07 12.27 12.27 -.001 .003 1 & 323

Ariihnetic
Applications 5.83 10.93 14.91 15.58 -.67 1.16 1 CI 323

PLR 100.1 92.55 lultiv;.riate F = 4.56" 3 r 321

*p< .002

*IT .00-i

NOTE: Analysis was -.)erformed on nost test scores with pre test and PLI1
scores as covariats. Covariales shown are adjusted for unequa;
N. Post test scores shown are adjusted for unequal N and covariate
effects.
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APPt.NOIK F

Form am! Level of Ftanford
Year 1, Year 2 and Year 3

Achievenent Ter.rT, AdHnictered In
to Piils in tl.e LonOtudinal Sanole.

Lonritt'Ainq) Sn ,)1r, Si 7,e
Level and rom ',c3t Grae,c !PI Conirol

Post - Prinary 1, W

Pre - Prinary I, X
Post - Primary II, W

I 2

3

31 63

Pre - Primary I, W
2 1

Post - Prinary II, W

Pre - Primary II, X 3 I 35 62
Post - Pri=ry II,

Pre - Interne:hate 1, X
Post - Internediate I, W

Pre - Inter7,cdiate I, W
4 1

Post - Internediate 1, X

Pre - Intermediate IT, X
S 72 127

Post - Interrc:eiate II, W

Pre - Intermediate II, X 6 3
Post - Intermediate II, W
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APPLNP1 G

- vs. Co:itrel Lowit,!.!ipal Pa:a

Adjustcd :lean p,rt Achieve, c.Jt "fest ';,eres for !PI and Control Children
in the LoKitudinkl S;; uith Pc-cults of

.Iultivariate Analysis of ::ovari:.nce

Grade I - 2

SubIest

Arithnetic
Cmnutations

Arit!wetic
ConLcnts

Metro:mlitan
reatlinv readi-
ne!.r. "lest

(Covariate)

:lean
I

Post S.:el-vs Sourre Univariate
111 E:::ntrol '.::.t.i;:-:te I'

1

21.23 22.38

1g.13

72.03 73.16

.29

df

I and 90

I al.d 90

tivariate F = .45 2 and g9

NOTE: Analysis was perferred on Gle uost test srores with
Metronolitan Readinr. readiness Test score as the covari ate.
Covariate shown is adjusted for unequal N. Post test scores
shown are adjusted for unequal. N and the effect of the covariate.



APPLNDIX (; Continued

Achievc,ment - vs. Control Lenvitudir:1 Data

Adjusted lean Pre' and Post Ai eve; 1(..st Scorec for IP1 and Control

Children in f:ie Lonritudiv-1 :n vith Results 0-'
Multivariate Analysisof Covariance

Grade 2-3.4

Subtest
.

Pre
(Covariates)

Scercs lean
Pont S_orel.

Least

F. ,dare

Lstirate

Uni-

variate
P dfIP! Control 111 Centro)

Arithmetica S0.00 33.46 --- --- __

Arifliretie

Computation --- --- 14.01 17.47 - 3.-17 32.22** 1 6 87

Arithmetic
Concepts --- --- 14.73 15.36 - 63 .52 1 fi 87

Arithretic
Applications --- --- 11.55 10.70 .85 1.23 1 ri S7

PLR 101.0 109.1 Nultivariate p 7.4?* 3 ri 85

-Ai< .0002

**.a< .0008

NOTE: Analysis was performed on Grade I -:ost test scores with Grade 2 pre test

and PLR scores as covariates. Covariates shown are adjusted for unequal
N. Post test scores shown are adjusted for unequal N and covariate
effects.

'The Stanford Primary I Achievement Test niven as the pre test in Grade
'2 'llit?; only one arithmetic subtest. The scores from this subtest were
used as the pre scores for the Computations, Concepts and Applications
suhtests in the Stanford Intermediate I which was given as the post-
test.



APPENDIX C Continued'

Acaievcronl - !LS vs. Control Ln Data

Adiusted Mean Pro and Post Achievcnent Test Scores for IP1 and Control
Children in the Lonritudinal Samples 1 Results of

111tivariate Analyis of Covariance

Subtest

Grade 4-3-6

Mean Pre Scores Moan
(Covariates) Post Scores

I P1 Control 1PI Control

Least

Square
lstimate

Arithmetic
Computations

Concepts

Aritnmt-lic

Applications

PLR

*p<.0001

NOTII:

10.15 9,03 11.76 17.98

9.31 9.61 11.56 12.41

7.87 6.33 14.47 13.68

99.24 92.85

- 6.22

Gni-

variate

87.39*

.76 3.07*,

.59 .51

Nultivariate F 34.30k

Analysis t,as performed on Grade 6 post test scores with Grade 4 pm
test and PLR scores as covariates. Covariates shown Axejadjusted
for unequal N. Post test scores shown arc adjusted for unequal N
and covariate effects.
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